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The electrophysiological properties of the dorsal horn neurons in the superficial parts of 
the spinal dorsal horn, and actions of substance P, somatostatin and enkephalin on these 
cells have been investigated by intracellular recording in an immature rat spinal cord slice 
preparation. The ionic nature of the action potentials has been analyzed by modifying the 
ionic microenvironment, and by using ions or drugs known to block specific voltage- 
dependent conductances. We have shown that action potentials in immature rat dorsal 
horn neurons are generated by voltage-dependent conductance increases to sodium and 
calcium ions, and in particular that two distinct types of calcium spikes are probably 
present in these cells. Somatostatin and enkephalin hyperpolarized dorsal hom neurons 
and caused reduction or abolition of spontaneous firing. While the hyperpolarization 
produced by enkephalin was always associated with a fall in neuronal input resistance, in 
the case of somatostatin the similar effect was less consistently observed. These 
responses were brought about by both pre- and postsynaptic actions of the peptides. Bath 
application of substance P depolarized dorsal hom neurons and increased their 
excitability. The depolarization was most commonly associated with an increase in 
neuronal input resistance. SP-depolarization, in addition to a decrease in a voltage- 
dependent potassium conductance, may have been due to increases in sodium and 
calcium conductances. In about one-third of the cells, substance P induced a biphasic 
membrane response consisting of an initial hyperpolarization followed by a 
depolarization. The hyperpolarization was probably of presynaptic origin. Substance P 
modified the duration of the Ca-spike, the most consistent change being an initial 
decrease of the spike duration. Our data are consistent with a possibility that substance P 
shortens the duration of the Ca spike by decreasing a voltage sensitive inward Ca current 
and/or augmenting an outward potassium current. 
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Object. To record several aspects of female Australian sheep blowfly's (Lucilia cuprina 
Wied.) behaviour and physiology that might influence responses to DDT and correlate 
with susceptibility (knockdown and kill). Studied. Feeding, grooming, locomotor activity, 
excitable state activity, oxygen consumption and sensory nerve firing rate. In each case 
fluctuations similar to a 24 hour cycle were found. Underlying the general respiratory 
pattern (similar to feeding and locomotor activity patterns) was a series of peaks and 
troughs present even during scotophase when flies were motionless, suggesting effects of 
locomotor and feeding activity superimposed on an underlying respiration pattern of the 
endogenous metabolic processes. There was a superficial correlation between peak times 
in blowfly labellar hair nervous activity and excitable state activity, suggesting that the 
well-defined complex cycle of nervous activity may be more widespread in blowfly 
nervous system. Although no significant changes occurred in kill effect of DDT over 24 
hours, there appeared to be a connection between nervous activity and knockdown speed. 
Allowing for a 15 minute insecticide penetration time, blowflies dosed during a period of 
low labellar hair nervous activity were knocked down more slowly than those dosed 15 
minutes before a peak in firing rate. In contrast to the former, the latter flies displayed a 
greatly increased initial rate of DDT-induced multiplicity. This suggested that sensory 
bombardment must reach a threshold level (rate of firing) before critical central changes 
leading to the release of ^^^c^^substance(s) were triggered (Brady, 1974). This 
level would be reached sooner in the Tast' knockdown flies than in the others. When the 
temperature was dropped fi-om 26 to 18(DEGREES)C, the peak in control firing 
disappeared and both groups displayed similar pre-treatment firing rates, DDT-induced 
multiplicity and KD(,50) times. Since firing rates recorded at knockdown 
(18(DEGREES)C) were lower than those recorded at knockdown for either group at 26 
C, this suggested a lowering, with a drop in temperature, of the sensitivity threshold of 
the central synapses to abnormal incoming activity fi:'om the sensory nerves, thus 
contributing to the negative temperature coefficient characteristic of DDT. 
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LPT-h, a protein from the hemolymph of the beetle Leptinotarsa haldemani has been 
purified and has been found to increase the permeability of synaptosomes to Ca(7+). In 
1969 Hsiao and Fraenkel reported that the hemolymph of L. haldemani was lethal to flies 
and mice. Subsequent studies by McClure et al. (1980) showed that leptinotarsin-h, a 
partially purified protein from the hemolymph of L. haldemani, caused a massive, 
biphasic increase in the frequency of miniature endplate potentials at the neuromuscular 
junction of the rat. Yoshino et al (1980) demonstrated that leptinotarsin-h also promoted 
the release of {(*3)H} acetylcholine from synaptosomes prepared from rat brain. Further 
purification and characterization of the rieuroacti\^jcomponent(s) from the hemolymph of 
L. haldemani could provide a usefiil probe with which to dissect the mechanism of 
release of neurotransmitters. Neuroactivity was measured as the release of 
{(*3)H} acetylcholine and {(*3)H} choline from synaptosomes which had been previously 
loaded with {(3)H} choline. LPT-h was purified over 1000 fold by column 
chromatography, but was not homogeneous as judged by sodium dodecylsulfate 
polyacryl amide gel electrophoresis. LPT-h has a molecular weight of 57,000 as 
determined by molecular sieve chromatography and gel electrophoresis. LPT-h meets all 
of the criteria of a substance that opens CA(*2+) charmels (Hagiwara and Byerly, 1981). 
Release stimulated by LPT-h is dependent on extracellular Ca('2-f-), not affected when 
extracellular Na(*+) is replaced by a large monovalent cation, not affected by 
tetrodotoxin, blocked by Cd(*2+) and Co('2+) in the presence of Ca(7+) and supported by 
BaC2+) and Sr('2+). Finally, LPT-h promotes the uptake of Ca(7+) into synaptosomes. 
LPT-h also stimulates the release of {('3)H}gamma-aminobutyric acid and 



{('3)H} norepinephrine from synaptosomes. LPT-h may prove to be a useful tool with 
which to localize and purify presynaptic Ca('2+) channels. 
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Choline acetyltransferase (ChAT, EC 2.3.1.6) catalyzes the formation of the rie|ir § a e tiv;e 
quatemary amine, acetylcholine. Although this enzyme activity has long been a marker 
for acetycholine-using neural systems, Httle is known about its molecular nature. The 
study presented describes the purification and characterization of ChAT from Drosophila 
melanogaster. Analysis of the purified protein on polyacrylamide gel electrophoresis in 
SDS (PAGE-SDS, 10% acrylamide) showed two major polypeptides of 68 K and 54 K 
daltons. There were also small amounts of material with a lower molecular weight (< 44 
K daltons). These polypeptides were shown to be related to the enzyme activity in the 
following fachion. The purified enzyme exhibited specific enzyme activity in the range of 
the theoretically expected value; the polypeptides were shown to be structurally related; 
and two different lines of monoclonal antibodies against Drosophila ChAT activity 
specifically precipitated all of the polypeptides. The several polypeptides visualized after 
PAGE-SDS were derived from the single enzyme peak of 68 K daltons found on 
molecular exclusion chromatography of the native enzyme. Analysis of the 68 K dalton 
enzyme purified by molecular exclusion chromatography on gels containing 15% 
acrylamide revealed the presence of an additional major polypeptide with a molecular 
weight of 13 K daltons. Structural analysis of this smaller polypeptide suggested that it 
originated from a unique region of the 68 K dalton polypeptide distinct from the 54 K 
dalton polypeptide. It appears that, in the native state, the 13 K and 54 K dalton 
polypeptides exist as a 68 K dalton complex. Peptide maps, amino acid analyses, and 



immunological characterization indicated the close relationship of the minor enzyme 
polypeptides to the major ones. The data showed that Drosophila ChAT probably 
contains regions of repeating primary structure. This suggests that the enzyme may have 
evolved by gene duplication(s) and that subsequently there has been little alteration of its 
primary structure. 
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The Na('+), K('+)-ATPase is an integral membrane protein that generates and maintains 
the membrane potential in nervous tissue. The Na('+) gradient that is established by this 
enzyme has been linked to the transport of compounds, including neurotransmitters and 
amino acids, across synaptic membranes. It has been further suggested that the Na('+), 
K('+)-ATPase may be a trigger in neurotransmitter release; inhibition of the Na('+), 
K('+)-ATPase can induce neurotransmitter release while activation inhibits release. In 
order to elucidate further the role of the Na('+), K('+)-ATPase as a possible trigger, a 
comparison was made between the releasability of eight neurotransmitters from eight 
regions of mouse brain in response to either 60 mM K('+) or 20 (mu)M ouabain, a 
specific inhibitor of the Na('+), K('+)-ATPase. With few exceptions, all transmitters were 
released by either or both agents from each brain region examined. Potassium was 
superior in releasing the biogenic amines and acetylcholine, while the putative amino 
acid transmitters were generally releasable by both agents. Measurements of tissue 
depolarization, using {('3)H}tetraphenylphosphonium uptake indicated that 60 mM K('+) 
was capable of depolarizing brain tissue above the threshold necessary for initiating an 



action potential, but 20 (mu)M ouabain was not. The pattern of release by ouabain 
coupled with its failure to depolarize brain tissue at 20 (mu)M suggested that inhibition of 
the Na('+), K(*+)-ATPase was capable of releasing cytoplasmic neurotransmitters in a 
voltage-independent manner. Advantage was taken of the observation that 20 (mu)M 
ouabain induced the release of cytoplasmic transmitters to develop a method for 
quantifying the release of transmitters from neuronal-vesicular, neuronal-cytoplasmic, 
and glial compartments. In this method, 20 (mu)M ouabain was used in parallel with two 
other ^^^^^Sagents, 60 mM K(*+) and 20 (mu)M veratridine. The effects of these 
three agents on neurotransmitter release can be summarized by three simultaneous 
equations which contain the three transmitter compartments as variables. Coefficients for 
the fractional amount of transmitter released from each compartment by each agent were 
obtained from model transmitter-region combinations. After the coefficients had been 
empirically established, the equations were applied to the data obtained on the release of 
eight transmitters from eight mouse brain regions. The results provided a quantitative 
evaluation of compartmentation for each transmitter in each brain region examined. The 
methodology that was developed in this work should be generally applicable to studies 
involving both compartmentation and transport of neurotransmitters. 
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The ngj^ctive|peptides substance P (SP), methionine-enkephalin (ME), somatostatin 
(SS) and neurotensin (NT), have been impHcated recently in synaptic transmission 
processes at the level of spinal cord areas intimately involved in sensory integration. The 
purpose of this project was to examine the possible actions of four of these peptides on 



the excitability of functionally identified dorsal horn and dorsal spinocerebellar tract 
(DSCT) neurons in the cat spinal cord in vivo, and dorsal horn neurons in rat spinal cord 
slices in vitro. Neuronal activity was monitored extracellularly, while the neuropeptides 
were applied by iontophoresis. SP caused a strong excitation of all tested neurons 
selectively activated by noxious stimuli, or receiving an input in A(delta) and C primary 
afferents (PAs), and located in laminae I-III of the cat spinal cord. The majority of units 
adequately activated by innocuous skin stimuli, however, were not affected by SP. SP 
also excited a third of the DSCT neurons tested in the intact cat spinal cord, although in 
most of these units, the excitation was slight when compared to the SP-produced 
excitation in laminae I-III. ME and SS had selective depressant actions on the excitability 
of nociceptive cat spinal neurons located in laminae I, II and V. In contrast, the majority 
of units activated by innocuous skin stimuli were either not affected or weakly excited by 
ME and SS. Naloxone antagonized the ME depression in all nociceptive neurons, while 
not affecting responses of units activated by innocuous stimuli, indicating that ME was 
probably acting upon opiate receptors. SS actions were not modified by naloxone. NT 
caused a slight to moderate excitation of about 2/3 of all tested cat spinal neurons in 
laminae I-III. This excitation was not limited to a single population of neurons, however, 
but was observed in all categories of units recognized in this area on the basis of their 
excitability by different kinds of cutaneous input. These results in vivo suggested that all 
four neuropeptides, SP, ME, SS and NT, may play a role in synaptic transmission 
processes at synapses between PA fibers and dorsal horn neurons in the cat spinal cord. 
Moreover, it appeared that SP, ME and SS act principally at synapses of spinal 
nociceptive pathways, while NT did not show such selectivity. In order to determine a 
more precise site of neuropeptide action, the rat spinal cord slice preparation in vitro was 
developed. Responses of the dorsal hom neurons in vitro to iontophoretic application of 
SP, ME and SS were qualitatively similar to those obtained in the intact cat spinal cord. 
Since SP, ME and SS actions persisted during synaptic transmission blockade with 
Ca('-H-)-free, Mg('++)-high bathing media, it appeared that these rt^uroacliMejpeptides 
were acting mostly on postsynaptic sites of the dorsal hom neurons tested. 
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The interaction of several neuroactive jagents with the dopaminergic and serotonergic 
neurotransmitter systems in mammalian brain was studied. Two approaches were taken: 

(1) the effect of the agents on dopamine and serotonin stimulated adenylate cyclase and 

(2) the ability of the compounds to bind directly to dopamine or serotonin receptor sites. 
The compounds of particular interest were the ergot derivatives lisuride and pergolide 
and the neuroleptic agent, molindone. All of these compounds have been used clinically 
for the treatment of disorders such as migraine, Parkinson's disease and psychotic illness. 
Studies were carried out using rabbit or rat brain. Adenylate cyclase activity was studied 
in crude homogenates. Cyclic AMP levels were determined with a protein binding assay. 
Direct receptor binding studies were performed on washed tissue homogenates. 
Adenylate cyclase activity was studied in three brain regions, frontal cortex, anterior 
limbic cortex and caudate nucleus of the rabbit and in the striatum of rat. Serotonin- 
sensitive adenylate cyclase was found in both cortical regions but not in caudate. 
Dopamine-sensitive adenylate cyclase was found in all regions. The cortical dopamine- 
sensitive adenylate cyclase was distinguished from the activity in caudate by its greater 
sensitivity to the dopamine analog, ADTN. Lisuride was found to be an extraordinarily 
potent stimulator of serotonin-stimulated adenylate cyclase. Lisuride produced significant 
stimulations at concentrations as low as 10('-9) M. Pergolide stimulated dopamine- 
sensitive adenylate cyclase in rat striatum. Lisuride, lergotrile and bromocriptine were 
inactive in stimulating the dopamine-sensitive adenylate cyclase. Molindone was shown 
to be a rather selective antagonist of serotonin-stimulated adenylate cyclase and was used 
as a tool to study the interaction of lisuride and the other ergots with adenylate cyclase. In 
addition, the effect of 1 (mu)M GTP on the ability of the ergots to interact with 
dopamine-sensitive adenylate cyclase in rat striatum was investigated. This concentration 
of GTP enhanced the stimulation produced by pergolide while having no effect on 
lisuride, lergotrile or bromocriptine. The ability of lisuride and molindone to interact with 
dopamine and serotonin receptor sites in rabbit frontal cortex and caudate nucleus and rat 
striatum was studied. Ligands used to study serotonin receptors in cortex were 
{('3)H} serotonin, {(3)H} spiroperidol and {(3)H}LSD. Serotonergic sites in caudate 
were studied with {(*3)H} serotonin and dopaminergic sites with {('3)H}ADTN. 
{('3)H}LSD binding in caudate was shown to be to both dopamine and serotonin receptor 
sites. Lisuride could bind to serotonergic sites in cortex and both dopaminergic and 
serotonergic sites in caudate nucleus with IC(,50's) in the nM range. Furthermore, the 
interaction of lisuride at serotonergic sites in frontal cortex was determined to be that of 
an agonist by the sensitivity of this interaction to the guanine nucleotide analog 
Gpp(NH)p. hi contrast, molindone interacted weakly with all receptor binding sites 
studied. Both lisuride and molindone interacted non-selectively with the serotonin and 
dopamine subcomponents of {('3)H}LSD binding in rabbit caudate nucleus. Lisuride and 



molindone were shown to interact with both guanine nucleotide sensitive and insensitive 
{('3)H}ADTN and {('3)H} serotonin binding sites. Lisuride showed a slight preference 
for the nucleotide sensitive sites of both of these ligands. Molindone interacts 
preferentially with the nucleotide sensitive component of {('3)H} serotonin binding. The 
effect of ions and different tissue preparations of receptor binding was also investigated. 
Lisuride is shown to interact with both serotonin receptors coupled to adenylate cyclase 
and with serotonin receptors not coupled to adenylate cyclase. While lisuride does not 
stimulate dopamine-sensitive adenylate cyclase it can interact with dopamine receptor 
sites. Molindone is demonstrated to be a selective antagonist of serotonin-stimulated 
adenylate cyclase. In contrast to other neuroleptic agents, molindone is not selective for 
dopamine-coupled adenylate cyclase receptors but rather has weak interactions with both 
adenylate cyclase coupled and non-coupled dopamine receptors. 
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Peptidergic hypothalamic neurons involved in control of anterior pituitary hormone 
secretion v^ere studied with immunohistochemical and in situ hybridization techniques in 
rats. The distribution of corticotropin-releasing factor/hormone (CRF/CRH), neurotensin 
(NT), enkephalin (ENK), vasoactive intestinal polypeptide (VIP), peptide histidine 
isoleucine (PHI), cholecystokinin (CCK), galanin (GAL) and thyrotropin-releasing 
hormone (TRH) was analyzed in detail with immunohistochemistry in the various 
subdivisions of the parvocellular part of the hypothalamic paraventricular nucleus (PVN) 
of colchicine treated rats. The coexistence of CRF- and NT-like immunoreactivities (LI) 
with other neuropeptides was studied. The results indicated that coexistence of two or 
more peptides in the PVN is common, and revealed that about 30% of the CRF neurons 
contain NT-LI and about 20% ENK-LI, whereas other peptides, including VIP/PHI only 
occur in small fractions of the CRF cells. TRH neurons represented a neuron population 
completely distinct from the CRF neurons. Glucocorticoid receptor (GR)-LI is present in 
the parvocellular part of the PVN, and virtually every parvocellular neuron in the PVN 
containing one of the above mentioned peptides is also positive for GR. The distribution 
of VIP/PHI in the hypothalamus was analyzed using immunohistochemistry and in situ 
hybridization. The c-fos immunohistochemistry was used to identify neuronal circuitries 
activated after different types of stressors including intracerebroventricular injection of 
colchicine. All the procedures induced c-Fos-LI in stress response-related areas such as 
the PVN, where many of the activated neurons showed CRF- LI. c-Fos-LI was observed 
in subpopulations of neurons in the locus coeruleus, the ventrolateral medulla oblongata 
and the nucleus tractus solitarii, and many of these cells express in addition 
catecholamine synthesizing enzymes. Further studies were performed to investigate the 
effects of colchicine. In order to assess whether or not colchicine might influence the 
synthesis of neuroa^^i^compounds, in situ hybridization was used to examine the levels 
of mRNAs encoding for several neuropeptides in the hypothalamus and other brain areas. 
To study effects of catecholamines on mRNA and peptide levels in the PVN, the 
monoamine depleting drug reserpine was used. A marked increase in the mRNA 
encoding for CRH, NT and ENK was observed in the PVN. The mRNA of PVN peptides 
which seem to play a key role in ACTH secretion was analyzed after exposure to a 
variety of physical and psychological stressors. The results showed a differential increase 
in mRNA levels for various peptides, suggesting that such messenger molecules may be 
involved in mediating the hypothalamic response to different types of stressors. A 
marked upregulation of TRH and VIP mRNA and downregulation of CRH and GAL 
mRNA were seen in the PVN after thyroidectomy. (Abstract shortened by UMI.) 
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The aim of this research was to study differentiation on the cellular and tissular level and 
the importance of the nervous system during asexual reproduction and regeneration in 
free-living flatworms with special reference to the microturbellarian Microstomum 
lineare (Macrostomida). Proliferation, migration and differentiation of the stem cells 
(neoblasts) were followed by serial sections of light and electron microscopic 
autoradiography with tritiated thymidine ( (\sp3H) T), and in combination with recent 
immunocytochemical methods. Differentiation of the nervous system was also 
investigated by immunocytochemical methods on whole-mount preparations. In addition, 
immunocytochemical methods, the Falck-Hallarp histofluorescence method for 
bioamines, and selective neurosecretory staining methods were used to complete 
ultrastructural studies, performed mainly by conventional electron microscopical methods 
as the basis for differentiation and regulation studies. Asexual reproduction in M. lineare 
occurs by paratomy, i.e. fission after completed differentiation of the new organs. 
Regeneration, on the other hand, involves a combination of morphallactic and epimorphic 
processes without the formation of a regeneration blastema. The nervous system and its 



ne^ l^l^^ substances played a regulatory role in both processes. Initiation of the 
development of a new zooid was characterized by immunoreactivity to 5-HT in the 
postpharyngeal commissure and in a cell group at its branching point with the parental 
lateral nerve cords, while initiation of regeneration was characterized by strongly 
increased immunoreactivity to FMRF/RF-amide in the amputated nerve ends. The only 
cells incorporating (\sp3H) T, i.e. proliferative cells, were the mesenchymal and 
gastrodermal neoblasts, which are distributed without any growth zones and which 
proliferate continuously, thus replenishing the population of stem cells available for 
growth, asexual reproduction and regeneration. These proliferative cells occurred in two 
ultrastructurally different forms, differing from each other by the presence or absence of 
ciliar basal bodies in the cytoplasm, probably corresponding to the rapidly and slowly 
cychng cells, respectively. They were also supposed to give rise to different cell types 
due to the presence of ciliary structures in mature cells. Many labelled cells were, 
however, still undifferentiated or just in the beginning of the differentiation process at the 
time of the completed regeneration or fission (i.e. 20-45 hours after the treatment with 
(\sp3H) T). It can therefore be concluded that neoblasts function both as stem cells for all 
differentiated cell types and as reserve cells with a determined lifetime. 
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The distribution and regulation of hypothalamic neurosecretory neurons was studied with 
immunohistochemical and in situ hybridization techniques. Special interest was focussed 
on neurons containing more than one messenger molecule. In the ventrolateral part of the 
arcuate nucleus, coexistence of tyrosine hydroxylase (TH)- (the catecholamine- 
synthesizing enzyme), glutamic acid decarboxylase (GAD)- (a marker for GABA 
neurons), choline acetyltransferase (ChAT)- (a marker for acetylcholine neurons), growth 
hormone-releasing factor (GRF)-, galanin (GAL)- and neurotensin (NT)-like 
immunoreactivity (LI) was found in high numbers of neurons, whereas small numbers of 
TH-immunoreactive (IR) neurons also contained dynorphin (DYN)-, leu-enkephalin 
(ENK)- or met-ENK-8-LL In the dorsomedial part of the arcuate nucleus, coexistence of 
TH-, GAD- and NT-LI was observed in many neurons, and a few of the TH-IR neurons 
in this part also contained GAL-, DYN- and Leu-ENK-LI. In the ventromedial part of the 
arcuate nucleus, neuropeptide Y (NPY)- and somatostation (SOM)-IR neurons 
constituted separate cell populations, and no evidence for coexistence with any other 
n^^^S^lsubstance was observed. In the median eminence, coexistence of GAD-LI 
with TH-, NT-, GAL- and GRF-LI was shown within single nerve fiber varicosities, 
indicating a corelease of these messenger molecules at this site. TH-IR neurons in the 
arcuate nucleus constitute two different cell populations. The TH-IR neurons in the 
dorsomedial aspect of the nucleus showed strong TH-LI and they contained aromatic L- 
aminoacid decarboxylase (AADC)-, the enzyme converting L-DOPA into dopamine 
(DA), DA-LI and formaldehyde-induced fluorescence, whereas the TH-IR neurons in the 
ventrolateral aspect showed weak TH-LI but they lacked AADC-, DA-LI and 
formaldehyde-induced fluorescence. Neonatal administration of monosodium L- 
glutamate (MSG) induced lesions in the ventrolateral and ventromedial parts of the 
arcuate nucleus, but only to a lesser extent in the dorsomedial part of the nucleus. A 
complete loss of cell bodies containing GRF-, GAL-, DYN-, ENK-, NPY-, neuropeptide 
K (NPK) and proopiomelanocortin (POMC) was observed. The remaining dislocated 
dorsomedial part of the arcuate nucleus contained TH-, GAD-, NT- and SOM-IR neurons 
and NT-binding sites. (Abstract shortened by UMI.) 
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In spite of a well established role for adenosine as a neuromodulator in both central and 
peripheral nervous systems, little is known about its function in the vertebrate retina. The 
aim of the present work was to investigate some aspects of the mechanisms of action of 
adenosine in the retina, focusing on studies on its release, uptake and metabolism in 
retinal tissue, as well as on its interaction with other established retinal neurotransmitters. 
Adenosine and its metabolites were seen to be continuously released by retinal cells. The 
rate of release was increased in response to depolarizing agents (potassium, light), as well 
as to the selective activation of various neurotransmitter receptors. The evoked release 
was, in most cases, at least partly calcium-dependent, and the effect of neurotransmitter 
agonists was reduced or could be completely blocked by receptor antagonists. These 
results indicate that there is a functional release of adenosine by retinal cells and that an 
adenosinergic tonus may be maintained in the retina. Exogenous adenosine and related 
compounds were found by autoradiography to be selectively taken up and stored by 
subpopulations of cells in the inner nuclear layer and in the ganglion cell layer in the 
retina of various species. Exogenous adenosine was mainly incorporated into adenine 
nucleotides, with ATP being the most abundant purine compound found in the retinal 
tissue. It thus appears that retinal cells also possess mechanisms for the inactivation of 
released adenosine both by uptake and by metabolism. The application of adenosine 
receptor agonists decreased the potassium-evoked release of acetylcholine from the 
retina, and this effect was abolished by adding an adenosine receptor antagonist. This 
indicates the presence of adenosine receptors in retinal cells also capable of mediating a 
modulation of neurotransmitter release. An indication that adenosine may be interacting 
with the GABA system in the retina was obtained in double-labeling studies which 
showed that certain cells in the inner nuclear and in the ganglion cell layers in the rabbit 
and chicken retinas have the ability to accumulate exogenous adenosine and to label for 
endogenous GABA. This type of colocahzation may suggest that adenosine and GABA 
are coreleased from these cells, and could represent one of the possible sources of 
adenosine which in tum can modulate the effects induced by GABA. Hence, adenosine 
appears to play an important modulatory role in the regulatiOTMo£signal transmission in 
the retina partly by interacting with other neuroactive ^compounds. 
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Indirect [mmunohistochemical techniques were used to study the localization of different 
ne uroactivel substances in the sympathetic superior cervical ganglion (SCO) of the rat. 
The distribution of immunoreactivities to 5-hydroxytryptamine (5-HT), histamine, 
histidine decarboxylase, proenkephalin A-derived peptides and gamma-aminobutyric acid 
(GAB A) metabolizing enzymes was examined in the SCG of both normal rats and after 
pharmacological and surgical manipulations. The resuhs of this study indicate that 5-HT- 
immunoreactive cells appeared in the SCG on the 12th embryonic day. During the first 4 
postnatal weeks of development, 5-HT immunoreactivity was present both in the small 
intensely fluorescent (SIF) cells and in a subpopulation of principal nerve (PN) cells. In 
normal adult rats, 5-HT immunoreactivity was localized only in SIF cells. 5-HT 
immunoreactivity was, however, also present in a subpopulation of PN cells and in nerve 
fibres of the SCG of adult rats after the postganglionic axonal flow had been blocked by 
ligation experiments or by colchicine. Moreover, 5-HT-immunoreactive PN and SIF cells 
as well as nerve fibres were present in the SCG after treatment with nialamide and L- 
tryptophan, even after they had been treated with a 5-HT uptake inhibitor, fluoxetine. 5- 
HT, histamine and histidine decarboxylase immunoreactivities were colocalized with 
tyrosine hydroxylase in SIF cells. These SEF cells occurred individually or in cell 
clusters, suggesting they have an intemeuronal or neuroendocrine function. The 
proenkephalin A-derived peptides, Met\sp5-enkephalin-Arg\sp6-Phe\sp7 and Met\sp5- 
enkephalin-Arg\sp6-Gly\sp7-Leu\sp8, were localized immunohistochemically in the 
noradrenaline-containing PN cells and in nerve fibres. The nerve division and ligation 
experiments indicated that these nerve fibres were mainly of preganglionic origin, 
originating fi-om the lower sympathetic ganglia and fi-om the preganglionic sympathetic 
neurons of the spinal cord. A fi-action of the immunoreactive nerve fibres originated fi-om 



the PN cells of the SCG. The postganglionic nerve trunks projecting to the sympathetic 
target tissues contained immunoreactivity to the proenkephalin A-derived peptides. The 
GABA-synthesizing enzyme L-glutamate decarboxylase was localized 
immunohistochemically in a subpopulation of PN and SIF cells and in some nerve fibres. 
The GABA-catabolizing enzyme GABA transaminase was localized in PN and SIF cells, 
nerve fibres and satellite cells. 
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78. GLUTAMATE, ASPARTATE, AND G-AMINOBUTYRATE TRANSPORT BY 
MEMBRANE VESICLES PREPARED FROM RAT BRAIN. 
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THE TRANSPORT OF GLUTAMATE, ASPARTATE, OR G-AMINOBUTYRIC ACID 
(GABA) IN SYNAPTOSOMES WAS TEMPERATURE DEPENDENT AND 
EXHIBITED SATURATION KINETICS WITH AN APPARENT K M OF 2.5 
MM.THE RATES AND EXTENT OF L-GLUTAMATE AND L-ASPARTATE 
UPTAKE WERE EQUIVALENT AND WERE GREATER THAN THOSE FOR 
GABA. VALINOMYCIN INCREASED THE RATE OF UPTAKE OF EACH OF 
THESE SUBSTANCES SUGGESTING A ROLE FOR AN ELECTROGENIC 
COMPONENT IN TRANSPORT. CONSONANT WITH THIS NOTION, EXTERNAL 
K + AND RB + DECREASED UPTAKE OF ALL 3 COMPOUNDS. EXTERNAL 
THIOCYANATE ALSO INCREASES THE RATE OF GLUTA MATE, ASPARTATE, 
AND GABA TRANSPORT. UPTAKE OF THESE NEURO ACTIVE IaMINO ACIDS 
WAS ABSOLUTELY DEPENDENT ON EXTERNAL NA +; NO OTHER 
MONOVALENT CATION TESTED SUBSTITUTES FOR IT. GRAMICIDIN D AND 
NIGERICIN INHIBIT GLUTAMATE TRANSPORT BY ABOLISHING BOTH THE 
NA + AND K + GRADIENTS. MONENSIN INHIBITS UPTAKE BY SELECTIVELY 
DISSIPATING THE NA + GRADIENT. FOR BOTH GLUTAMATE AND GABA 
TRANSPORT, THE NA + AND K + GRADIENTS ARE SYNERGISTIC AND NOT 
ADDITIVE... 
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79. BIOCHEMICAL LOCALIZATION AND CHARACTERIZATION OF 
BOMBESIN-LIKE PEPTIDES IN DISCRETE REGIONS OF RAT BRAIN. 

LSI 81-08 95018 NDN- 071-0044-0567-4 

MOODY. T. W.; O'DONOHUE, T. L.; JACOBOWITZ, D. M. 

PEPTIDES, 2(1), 75-79 (1981) 

DOCUMENT TYPE- JOURNAL ARTICLE: ORIG. RESEARCH 
AUTHOR AFFILIATION- LAB. CLIN. SCI., BUILD. 10, ROOM 2D46, NIMH, 
BETHESDA, MD 20205, USA 

LANGUAGE- ENGLISH 

A RADIOIMMUNOASSAY USING AN ANTISERUM WHICH RECOGNIZES THE 
C-TERMINAL OF BOMBESIN WAS USED TO DETERMINE THE REGIONAL 



DISTRIBUTION OF BOMBESIN-LIKE PEPTIDES IN DISCRETE REGIONS OF 
RAT BRAIN. THE CONCENTRATION OF ENDOGENOUS BOMBESIN-LDCE 
PEPTIDES WAS 30-FOLD GREATER IN HIGH (SUBSTANTIA GELATINOSA 
TRIGEMINI, NUCLEUS TRACTUS SOLITARIUS, INTERPENDUNCULAR 
NUCLEUS AND ARCUATE NUCLEUS) THAN LOW REGIONS (CAUDATE, 
HIPPOCAMPUS AND CINGULATE CORTEX). WHEN BRAIN EXTRACTS WERE 
FRACTIONATED USING H.P.L.C. TECHNIQUES 2 MAJOR PEAKS OF 
IMMUNOREACTIVITY WERE OBTAINED, THE MORE HYDROPHOBIC 
PEPTIDE COELUTED WITH SYNTHETIC BOMBESIN. IT IS CONCLUDED THT 
THE CURRENT EVIDENCE SUPPORTS THE CONTENTION THAT BOMBESIN 
MAY BE A NEUROACTIVE j PEPTIDE IN THE BRAIN... 
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80. ANGIOTENSIN AND OTHER PEPTIDES IN THE CONTROL OF WATER 
AND SODIUM INTAKE. 
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SEVERAL NgQ^^pTVilPEPTIDES HAVE BEEN IMPLICATED IN THIRST 
AND SODIUM APPETITE^IN DIFFERENT SPECIES; THREE PEPTIDES ARE 
CONSIDERED: ANGIOTENSIN; ELEDOISIN; AND ANTIDIURETIC HORMONE. 
(39 REFS.).. 

DESCRIPTOR(S)- ANTIDIURETIC HORMONE; ELEDOISIN; ENDOCRINOLOGY; 
INTAKE; IRL25821PANGIOT; PHYSIOL. LAB., DOWNING STREET; REVIEW; 
WATER INTAKE . 
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ACETYLCHOLINESTERASE (ACHE) PREPARATIONS FROM THE MUSCLE OF 
THE FATHEAD MINNOW ( PIMEPHALES PROMELAS ) WERE TREATED (IN 
VITRO) WITH 74 CHEMICALS OF VARIOUS CLASSES, MANY OF WHICH ARE 
ENVIRONMENTAL CONTAMINANTS, TO DETERMINE THEIR EFFECT UPON 
ENZYME ACTIVITY. A HIGHLY INHIBITORY EFFECT WAS FOUND WITH 
SEVERAL CARBAMATES, ONE ORGANOOXY-PHOSPHATE, THE ARSENITE 
ION, AND CERTAIN HEAVY METAL CATIONS. INTERMEDIATE INHIBITION 
WAS FOUND WITH THE ARSENATE ION, OTHER METAL CATIONS, 
ORGANOMETALS, CERTAIN I^HiMilMMi^^GENTS, 

ORGANOPHOSPHATES, AND ONE ORGANOCHLORIDE PESTICIDE^ SEVERAL 
ORGANOCHLORIDE PESTICIDES, ALKALINE AND ALKALINE-EARTH 
CATIONS, A VARIETY OF ANIONS, SEVERAL DRUGS, AND OTHER 
CHEMICALS HAD LITTLE INHIBITORY EFFECT AT THE HIGHEST 
CONCENTRATION USED (0.01 M). THE EFFECT OF CHEMICALS IN MIXTURES 
OF KNOWN COMPOSITION WAS APPROXIMATELY ADDITIVE. NONE OF THE 
CHEMICALS TESTED CAUSED DETECTABLE ENZYME ACTIVATION... 
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PAPERS ON THE STRUCTURE AND FUNCTION OF NEUROPEPTIDES; 
MOLECULAR EVOLUTION OF BIOLOGICALLY ACTIVE POLYPEPTIDES; 
CHARACTERIZATION OF OPIOID RECEPTORS IN NERVOUS TISSUE AND THE 
ENKEPHALINASES WERE PRESENTED AT THIS MEETING... 
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MANY PLANTS WHICH FORM AN IMPORTANT PART OF MAN'S DIET 
CONTAIN COMPOUNDS WHICH HAVE NEUROLOGICAL EFFECTS. THE 
NEUROACTIVITY OF SEVERAL NON-PROTEIN AMINO ACIDS AND AMINES 
WHICH OCCUR IN PLANTS CONSUMED BY MAN AND DOMESTIC ANIMALS 
ARE DESCRIBED... 
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THE PURIFICATION AND PRIMARY STRUCTURE OF 2 ATRL^L GLAND 
PEPTIDES, EACH OF WHICH IS ABLE TO INDUCE EGG LAYING IN RECIPIENT 



APLYSIA ARE DESCRTOED. BOTH PEPTIDES ALSO INDUCE THE 
CHARACTERISTIC AFTERDISCHARGE OF THE BAG CELL NEURONS, 
SUGGESTING THAT THESE ^^y^OACTIyE^ INDUCE EGG LAYING 

INDIRECTLY BY STIMULATING THE RELEASE OF EGG-LAYING HORMONE 
FROM THE BAG CELL NEURONS... 
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PEPTIDE FRAGMENTS DERIVED FROM THE NH 2-TERMINUS OF 
CORTICOTROPIN EXHIBITED WIDELY DIFFERING DEGREES OF STABILITY 
TO DEGRADATION BY AMESIOPEPTIDASE M. CORTICOTROPIN ITSELF WAS 
135 TIMES MORE STABLE THAN ITS NH 2-TERMINAL PENTAPEPTIDE, AND 
SIMILAR DIFFERENCES IN STABILITY WERE OBSERVED WITH PEPTIDES 
DERIVED FROM THE B-CHAIN OF BOVINE INSULIN. ENKEPHALIN LINKED 
COVALENTLY TO THE A-CHAIN OF BOVINE INSULIN WAS AT LEAST 100 
TIMES MORE STABLE THAN THE PENTAPEPTIDE. THE RESULTS 
DEMONSTRATE THAT THE MOLECULAR SIZE OF A PEPTIDE IS ONE FACTOR 
THAT DETERMINES ITS NH 2-TERMINAL STABILITY... 
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LANGUAGE- ENGLISH 

L. RECLUSA VENOM WAS SEPARATED BY SEPHADEX G-50 GEL FILTRATION 
INTO THREE 280 NM ABSORBING PEAKS, 2 OF WHICH CONTAINED 
COMPONENTS LETHAL TO INSECTS. THE HEAVY MOLECULAR WEIGHT 
PROTEIN FOUND IN PEAK 1 CAUSED KNOCKDOWN AND MORTALITY IN 
MUSCA DOMESTICA (DIPT., MUSCIDAE) 20-24 H AFTER INJECTION. THE 
LOW MOL WT (<1 0,000) POLYPEPTIDE IN PEAK 2 WAS HEAT STABLE AT 90 C 
AND CAUSED KNOCKDOWN WITHIN 30 MIN AND MORTALITY WITHIN 4 H 
AFTER INJECTION. BOTH WHOLE VENOM AND PEAK 2 CONTAINED 
COMPONENTS WHICH CAUSED A DRAMATIC INCREASE IN THE AMPLITUDE 
AND FREQUENCY OF THE ENDOGENOUS ACTIVITY OF THE VENTRAL 
NERVE CORD OF PERIPLANETA AMERICANA (BLATT., BLATTIDAE). THE 
i^RSiiiMlFACTOR STIMULATED THIS ACTIVITY TO 680-FOLD AND 
wffH 5 MIN PRODUCED A BLOCK WHICH WAS REVERSIBLE BY SALINE 
IRRIGATION. GEL FILTRATION ELUTIONS OF THE LOW MOL WT LETHAL 
FACTOR AND THE guMSHrp^-'iFACTOR OVERLAPPED BUT DID NOT 
COINCIDE... ""^ 

DESCRIPTOR(S)- ARACHNIDAE; ARANEAE; BLATTIDAE; BLATTODEA; DEP. 
ENTOMOL., MISSISSIPPI AG; DIPTERA; INSECTA; INSECTS; 
IRL05183PPARTCH; IRL24173PILOXOR; LOXOSCELES RECLUSA; MUSCA 
DOMESTICA; MUSCIDAE; NEUROTOXINS; PERIPLANETA AMERICANA; 
PROTEINS; TOXICITY; TOXICOLOGY . 



87. CHARACTERIZATION OF B-ADRENERGIC RECEPTOR AND 
ADENYLATE CYCLASE IN CANINE CEREBELLUM. 
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BINDING OF (-)-( 3H)DIHYDR0ALPREN0L0L TO THE SYNAPTIC MEMBRANE 
FRACTIONS OF CANINE CEREBELLUM WAS RAPID AND REVERSIBLE. THE 
BINDING WAS OF HIGH AFFINITY AND SATURABLE. BOUND (-)-( 
3H)DIHYDR0ALPREN0L0L WAS DISPLACEABLE WITH B-ADRENERGIC 
AGONISTS AND ANTAGONISTS, BUT NOT WITH OTHER UpgiliBVE 
SUBSTANCES. ADENYLATE CYCLASE OF THE MEMBRANES ^^WAS 
STIMULATED AT MOST 3 TIMES BY B-ADRENERGIC AGONISTS, BUT NOT 
SIGNIFICANTLY BY THE OTHER HHWI^ilSUB STANCES. GTP AND 
GUANYL-5'-YL MmODPHOSPHATE (GPP(NH)P) WERE STRICTLY REQUIRED 
FOR B-ADRENERGIC STIMULATION OF ADENYLATE CYCLASE WITH THEIR 
OPTIMUM CONCENTRATIONS OF 50 MM. THE AFFINITIES OF B- 
ADRENERGIC LIGANDS INCLUDING SOME STEREOISOMERS FOR (-)-( 
3H)DIHYDROALPRENOLOL BINDING SITES WERE VERY SIMILAR TO THOSE 
FOR ADENYLATE CYCLASE IN THE PRESENCE OF GTP. BINDING OF B- 
ADRENERGIC AGONISTS TO THE MEMBRANES EXHIBITED AN APPARENT 
NEGATIVE COOPERATIVITY WHICH WAS ENTIRELY ABOLISHED BY 
ADDITION OF EITHER GTP OR GPP(NH)P. BOTH (-)-ISOPROTERENOL- 
STMULATED ADENYLATE CYCLASE ACTIVITY AND BINDING OF (-)-( 
3H)DIHYDROALPRENOLOL WERE NOT AFFECTED BY B 1 -SELECTIVE 
ANTAGONISTS AT CONCENTRATIONS WHICH COMPLETELY INHIBIT 
PERIPHERAL B 1 -RESPONSES IN VITRO, WHEREAS B 2-SELECTIVE 
AGONISTS NOT ONLY STIMULATED ADENYLATE CYCLASE BUT ALSO 
COMPETITIVELY INHIBITED BINDING OF (-)-( 3H)DIHYDR0ALPREN0L0L. 
CANINE CEREBELLAR ADENYLATE CYCLASE MAY BE COUPLED 
SPECIFICALLY WITH B 2-ADRENERGIC RECEPTOR... 

DESCRIPTOR(S)- ADENYLATE CYCLASE; BRAIN; DEP. PHARMACOL. AND 
BIOCHEM.; DOGS; IRA; rRL13031PAD113B; IRL13182X; RECEPTORS . 



88. SuW^il^lDRUGS INHIBIT TRYPSIN AND OUTER MEMBRANE 
PROTEIN PROCESSING IN ESCHERICHIA COLI K-12. 
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THE 42-KDAL POLYPEPTIDE Ml WAS SHOWN TO BE THE PRECURSOR OF 



THE 40-KDAL OUTER MEMBRANE POLYPEPTIDE M2. THE PRECURSOR CAN 
BE FOUND IN THE OUTER MEMBRANE FRACTION. THE EFFECT OF A 
NUMBER OF LOCAL ANESTHETICS (PROCAINE, PIPEROCAJNE, LIDOCAINE, 
COCAINE) AND OTHER gj^^BH^DRUGS (E.G. ATROPINE, 
NEOSTIGMINE), AS WELL AS CLASSICAL TRYPSIN INHIBITORS (NA- 
TOSYLLYSINE CHLOROMETHYL KETONE AND BENZAMIDINE), ON THE 
CONVERSION OF Ml TO M2 IN MINICELLS CONTAINING PLASMID PMC44 
WAS ALSO EXAMINED. MANY OF THESE COMPOUNDS INHIBITED THE 
PROCESSING AND MOST WERE SHOWN TO BE COMPETITIVE INHIBITORS 
OF TRYPSIN... 



DESCRIPTOR(S)- ANAESTHETICS; ATROPINE; CELL ENVELOPES; COC; DEP. 
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NEOSTIGMINE; OUTER MEMBRANES; PLASMID PMC44; PROTEIN A; 
PROTEIN BIOSYNTHESIS; PROTEIN TURNOVER . 
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89. ANORECTIC EFFECT OF CHLORDIMEFORM IN THE AMERICAN 
COCKROACH. 
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CHLORDIMEFORM AND SEVERAL OTHER jliroOljiiSPiAMINES WERE 
ASSAYED FOR ANORECTIC ACTIVITY IN STARVED AMERICAN 
COCKROACHES, PERIPLANETA AMERICANA (BLATT., BLATTIDAE). OF 9 
COMPOUNDS TESTED, CHLORDIMEFORM WAS THE MOST POTENT, 
CAUSING A 78% REDUCTION IN FOOD CONSUMPTION AFTER A DOSE OF 1 
MG. OCTOPAMINE ALSO WAS A POTENT ANOREXIGENIC AGENT, WHEREAS 
THE OCTOPAMINE ANALOGUE ISOPROTERENOL WAS DEVOID OF 
ANORECTIC ACTIVITY. NO CORRELATION EXISTED BETWEEN ANORECTIC 
POTENCY AND EITHER ACUTE TOXICITY, MONOAMINE OXIDASE 
INHIBITORY ACTIVITY, OR LOCAL ANAESTHETIC ACTIVITY... 
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90. DRUG-INDUCED PULMONARY DISEASE. 
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FILIPEK, W. J. 

POSTGRAD. MED., 65(2), 131-140 (1979) 
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USA 

LANGUAGE- ENGLISH 

PULMONARY DISORDERS APPEARING AS MANIFESTATIONS OF ADVERSE 
REACTIONS TO MEDICATIONS ADMINISTERED ORALLY OR 
PARENTERALLY ARE REVIEWED. THE MECHANISMS INVOLVE TOXICITY, 
IDIOSYNCRASY, ALLERGY, OR A COMBINATION. THE DRUGS AND 
MEDICATIONS INCLUDE COMMONLY USED ANTIMICROBIAL, 



ANTINEOPLASTIC, ANALGESIC, VASOACTIVE, NEUROAC T TVE „ AND 
ENDOCRINE AGENTS. FOR MOST REACTIONS THE MECHANISMS ARE 
UNIDENTIFIED... 

DESCRIPTOR(S)- DISEASE; IRL24113P; LUNG; MAN; OUN; RESPIRATORY 
TRACT; REVIEW; SIDE EFFECTS; 919 E JEFFERSON BLVD., SOUTH . 



91. NET UPTAKE OF ASPARTATE BY A HIGH- AFFINITY RAT CORTICAL 
SYNAPTOSOMAL TRANSPORT SYSTEM. 
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REUPTAKE OF NEUROACTIVE HaMINO ACIDS BY HIGH AFFINITY 
TRANSPORT SYSTEMS IS THOUGHT TO TERMINATE THE ACTION OF THESE 



SUBSTANCES. SINCE HOMOEXCHANGE CAN COMPLICATE THE 
INTERPRETATION OF UPTAKE EXPERIMENTS, IT IS NECESSARY TO 
DEMONSTRATE NET INWARD TRANSPORT OF SIW IiBSAMINO ACIDS 
BEFORE UPTAKE CAN BE CONSIDERED AS A LIKELY MECHANISM FOR 
TRANSMITTER INACTIVATION. WHEN RAT CORTICAL SYNAPTOSOMES ARE 
INCUBATED WITH 10 MM ( 1 4C)L- ASPARTATE, NET (CHEMICAL) AND 
APPARENT (RADIOACTIVE) UPTAKE INTO THE SYNAPTOSOMAL 
FRACTIONS ARE EQUIVALENT. ALTHOUGH THERE IS NET ASPARTATE 
UPTAKE INTO THE SYNAPTOSOME FRACTION, ASPARTATE EXCHANGE 
CAN BE DEMONSTRATED IN A VARIETY OF CONDITIONS. NET UPTAKE 
EXHIBITS THE CHARACTERISTICS OF HIGH-AFFINITY TRANSPORT 
SYSTEMS INCLUDING NA +- AND TEMPERATURE-DEPENDENCE. 
FURTHERMORE, KCL (OR RBCL) ARE REQUIRED FOR NET UPTAKE BUT NOT 
RADIOACTIVE OR APPARENT UPTAKE. LICL, NH 4CL, CSCL, AND CHOLINE 
CHLORIDE FAIL TO SUPPORT NET UPTAKE. OUABAIN INHIBITS ASPARTATE 
UPTAKE (AND VICE VERSA), THE NET UPTAKE OF THE COMBINATION IS 
GREATER THAN THAT OF EACH ALONE. THE DEMONSTRATION OF NET 
UPTAKE OF ASPARTATE BY A HIGH-AFFINITY SYSTEM IS CONSONANT 
WITH THE IDEA THAT THIS SYSTEM MAY PLAY A ROLE IN ITS 
INACTIVATION IN THE SYNAPTIC REGION... 

DESCRIPTOR(S)- ASPARTATES; BRAIN; CORTEX; DEP. BIOCHEM., UNIV. 
IOWA, lO; IRLl 3099PSY40; RATS . 



92. ION-SENSITIVE ATP-PHOSPHORYLATION PROCESSES IN THE 
AXONIC MEMBRANE OF THE SQUID RETINAL NERVE. 
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METHODS WERE DEVELOPED TO STUDY THE PROPERTIES OF ION- 
SENSITIVE ACCEPTORS OF THE TERMINAL (G) PHOSPHATE OF ATP IN THE 
AXON-RICH RETINAL NERVE PREPARATION OF THE SQUID LOLIGO PEALEI 
. THE BULK OF ION-SENSITIVE PHOSPHORYLATION ACTIVITIES WERE DUE 
TO CN - (2 MM) AND OUABAIN (10 - 4M) SENSITIVE SYSTEMS. BY USING 
DIFFERENT ION COMBINATIONS AND BH^pli^AGENTS, SEVERAL 
TYPES OF PHOSPHORYLATION SYSTEMS WERE RECOGNIZED... 



DESCRIPTOR(S)- AXONS; DEP. ENTOMOL., UNIV. WISCONSI; 1RL13113X; 
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93. SYMPOSIUM ON CURRENT TOPICS IN DRUG RESEARCH. (HELD AT 
UPPSALA, SWEDEN ON OCTOBER 19-21, 1977). 

LSI 78-08 01071 NDN- 071-0006-2743-3 

NO-AUTHOR 
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DOCUMENT TYPE- JOURNAL : CONFERENCE PROCEEDINGS 
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ABSTRACTS OF THIS SYMPOSIUM HAVE BEEN PUBLISHED AND INCLUDE 
THE FOLLOWING RELEVANT PLENARY LECTURES: SMALL PEPTIDES AS 
POSSIBLE NEUROTRANSMITTERS IN THE NERVOUS SYSTEM; EVIDENCE 
FOR INDIRECT ACTIONS OF (GLN 4)-NEUR0TENSIN; PERSPECTIVES AND 
PROSPECTIVES ON PEPTIDE HORMONES; CENTRAL AND HORMONAL 
EFFECT OF MIF, TRH AND ANALOGUES; ENKEPHALIN-LIKE PEPTIDES 
STRUCTURE-ACTIVITY STUDIES; THE ENDORPHINS, A NEW CLASS OF 
NEUROACTIVEIaGENTS. the FOLLOWING RELEVANT POSTER SESSIONS 
WERE ALSO HELD: STUDIES OF MONOAMINE OXIDASE USING 
IRREVERSIBLE ENZYME INHIBITORS; ISOLATION AND PROPERTIES OF 
LIGATOXIN A, A TOXIC PROTEIN FROM MISTLETOE PHORADENDRON LIGA 
; HIGH PERFORMANCE LIQUID CHROMATOGRAPHY OF POLYPEPTIDES; 
STRUCTURAL FEATURES OF ANTITHROMBIN III AS RELATED TO ITS 
BINDING OF HEPARIN; STUDIES ON THE MECHANISM OF THE RATE 
ENHANCING EFFECT OF HEPARIN ON THE THROMBIN-ANTITHROMBIN III 
REACTION; AFFINITY OF HEPATITIS B SURFACE ANTIGEN TO 
HYDROPHOBIC AND HYDROPHILIC GEL MATRICES... 

DESCRIPTOR(S)- HELD; IRL16027P7710; PROCEEDINGS; RESEARCH; TU; 
UPPSALA; 19-21 . 
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94. A single gene encodes multiple neuropeptides mediating a stereotyped behavior. 
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Egg laying in Aplysia is^ characterized by a stereotyped behavioral array which is 
mediated by several neuroactiye ^peptides. We have sequenced two genes encoding the A 
and B peptides thought to initiate the egg-laying process, as well as a gene encoding egg- 
laying hormone (ELH) which directly mediates the behavioral array. The three genes 
share 90% sequence homology and are representatives of a small multigene family. Each 
gene encodes a protein precursor in which the active peptides are flanked by internal 
cleavage sites providing the potential to generate multiple small peptides. Each of the 
three genes consists of sequences homologous to A or B peptide as well as ELH. 
Although these genes share significant nucleotide homology, they have diverged such 
that different member genes express fiinctionally related but nonoverlapping sets of 



neuroactive 



^peptides 



m 



different 



tissues. 
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95. Effect of chronic vasopressin treatment on alcohol drinking of Brattleboro HZ 
and DI rats. 
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Preference for alcohol was determined for three groups of male and female rats, 100-150 
days old, comprised of: (1) Long Evans (LE); (2) LE-derived Brattleboro heterozygous 
(HZ): and (3) Brattleboro homozygous (DI) animals afflicted with diabetes insipidus due 
to vasopressin deficiency. Each alcohol drinking test was run over 1 1 days during which 
food, water and an ethyl alcohol solution, increased in concentration from 3% to 25%, 
were freely available. Following an initial preference screen, 100 milli-units of 
vasopressin tarmate in oil was administered subcutaneously, during a second preference 
test, once per day to each animal. This treatment ameliorated the polydipsia-polyuria 
syndrome characteristic of the DI sub-strain of Brattleboro rat. Administration of the 
peptide to both the LE or HZ animals exerted no effect on g/kg intake nor on the 
proportional measure of alcohol to water. However, in the DI rat of either gender, 
vasopressin reduced the mean absolute gram intake of alcohol over concentrations to 
resemble that of the other LE and/or HZ groups. These results demonstrate that 
vasopressin serves to normalize the intake of alcohol in the DI rat by virtue of the 
elimination of the diabetic condition. However, since vasopressin fails to alter alcohol 
consumption of the HZ and LE rats, it would appear that this neuroacti ve lpeptide may 
play only a minor role in the CNS mechanisms governing the voluntary selection of 
alcohol. 
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96. A new pyrethroid insecticide with remarkable potency on nerve axons. 
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The analog of cis-tetramethrin with a 2,2-dimethyl-cyclopropyl replacemen t for the 2- 
methyl-l-propenyl group, i.e., "methanotetramethrin., is one of the most neiir^ci^e 
compounds ever described. It is 10(3)- to greater then 10(5)-fold more potent than 
tetramethrin in inducing repetitive firing following stimulation in a cockroach cereal 
sensory nerve in vitro, and the repetitive firing is considerably more persistent. Also, it is 
more toxic to the cockroach and the housefly. The remarkable potency of 
methanotetramethrin, giving consistent repetitive firing in this nerve assay at 10(-18) M, 
and the speculation that it may undergo reversible covalent binding via Michael addition 
indicate that it could be a useful neurophysiological probe and candidate affinity label for 
the sodium chaimel. 
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97. Estrogenic maintenance of lordotic responsiveness: requirement for 

hypothalamic action potentials. 
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Studies were conducted to determine the requirement for hypothalamic, sodium current- 
based action potentials in the performance of a stereotypic, estrogen-dependent reflex, the 
lordosis response. Intrahypothalamic infusion of local anesthetics (50% procaine or 0.5% 
bupivacaine) into conscious rats had no effect on lordotic responsiveness, and, in a 
separate group of urethane-anesthetized rats, depressed multiunit electrical activity 
temporarily. Litrahypothalamic infusion of tetrodotoxin into conscious rats, however, 
resulted in a dose-dependent, reversible decline in lordotic responsiveness. The first 
significant drop in lordotic responsiveness occurred 40 min after infusion; the minimum 
was reached 2-4 h after infiision. Recovery of lordotic responsiveness to preinfusion 
levels was complete by 12-24 h after infiision. Electrophysiological studies in a separate 
group of urethane-anesthetized rats revealed that intrahypothalamic tetrodotoxin infiision 
in most cases suppressed multiunit activity completely usually within 6 min, and this 
suppression lasted for at least several hours. These data indicate that large, prolonged 
decreases in electrical activity in the hypothalamus, where estrogenic action is necessary 
and sufficient to induce lordosis, result in a gradual, reversible decline in lordotic 
responsiveness. These data are consistent with a 'tonic' rather than a *mount-by-mount' 
role of hypothalamic neurons in lordosis. Furthermore, since lordotic responsiveness 
declined only when hypothalamic elect rical activ ity had been disrupted severely for at 
least 40 min, it is postulated that the n^|^actjyv^^ released by lordosis-relevant, 

hypothalamic neurons may have a duration of action of at least several minutes. 
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98. Pituitary responses to a neuroac tive Itripeptide (TRH) in Friedreich's ataxia 
families. 
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Oral glucose tolerance, thyroid function tests, as well as thyrotropin, prolactin and growth 
hormone release after administration of thyrotropin releasing hormone, were evaluated in 
patients with Friedreich's ataxia and unaffected family members. Impaired glucose 
tolerance was found in the majority of family members, affected or not. Thyroid hormone 
levels and PRL and TSH responses to TRH, were similar in all and normal. However, GH 
responses to TRH were abnormal in half of the patients, but in none of the unaffected 
family members. Paradoxical responses to neuropeptides may characterize some 
Friedreich's ataxia patients, and may predict the possibility of therapeutic maneuvers with 
such peptides in these patients. 
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99. Chemical heterogeneity in cerebellar Purkinje cells: existence and coexistence of 
glutamic acid decarboxylase-like and motilin-like immunoreactivities. 
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Purkinje neurons of the cerebellar cortex from a chemically and morphologically 
heterogeneous population containing some members that have gamma-aminobutyric acid 
(GABA), others that have immunoreactivity for motilin, and a small number that have 
both. The remaining 30-40% of all Purkinje cells have neither of these two j^^^ct^ 
substances, leaving possibilities for other transmitter candidates. The evidence was 
compiled from double-staining immunocytochemical procedures performed on single 
sections of the cerebellum and brain stem in rat, mouse, and monkey. Two polyclonal 
antibodies were applied in succession, one directed against the midregion and COOH 
terminus of the 22-amino acid polypeptide motiHn and the other against glutamic acid 
decarboxylase (glutamate decarboxylase; L-glutamate 1-carboxy-lyase, EC 4.LL15), the 
rate-limiting enzyme in the synthesis of the neurotransmitter GABA. The staining 
combinations employed the immunoperoxidase method, with different chromogens for 
distinguishing the motilin-like immunoreactivity from glutamic acid decarboxylase 
immunoreactivity by different colors, or the immunoperoxidase method for one 
antiserum and immunofluorescence for the other. The locations of both motilin and 
GABA cell types were mapped. The recognition of motilin in Purkinje cells calls for 
experimental definition of the role of this substance in the cerebellum and for 
reevaluation of the roles of Purkinje cells and of GABA in cerebellar fiinction. The 
significant motilin representation in the flocculus, paraflocculus, and vermis suggests that 
it may be the Purkinje cell mediative chemical in the vestibular parts of the cerebellum. 
However, the presence of GABA as well in the same regions indicates that the chemical 
preference may be at least bimodal. 
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100. Synthesis and secretion of hemolysin by Escherichia coli. 
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Hemolytic Escherichia coli cells were found to synthesize and secrete significant 
amounts of hemolysin into a mineral salt-glucose medium containing hemoglobin. The 
release of de novo-synthesized hemolysin was stopped in the presence of energy 
metabolism inhibitors such as 2,4-dinitrophenol, sodium azide, or potassium cyanide, 
resulting in an accumulation^of intocellular hemolysin. A similar effect was observed in 
the presence of procaine, a S^^oa&ye drug which inhibits the processing of exoproteins. 
Small amounts of hemolysin were secreted into the medium within approximately 10 min 
of inhibition of protein synthesis by chloramphenicol. This represented the final release 
of preformed periplasmic hemolysin en route to secretion through the outer membrane 
and was not caused by adsorption of external hemolysin to the cell surface. This secretion 
was not energy dependent but was inhibited above pH 8 and at low temperatures (10 to 
20 degrees C). We concluded that two transport processes are involved in hemolysin 
secretion. De novo-synthesized hemolysin is extruded by an energy-dependent process 
through the cytoplasmic membrane and probably requires processing. In the periplasmic 
space a small internal pool of preformed hemolysin is accumulated temporarily before 
being transported through the outer membrane. Release of hemolysin through the outer 
membrane does not require energy or de novo protein synthesis. 
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102. Proline transport by synaptosomal membrane vesicles isolated from rat brain: 
energetics and inhibition by free fatty acids. 
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Synaptosomal membrane vesicles have been employed to study the energetics of proline 
transport and the inhibition of proline transport by unsaturated free fatty acids. Active 
uptake of proline into synaptosomal membrane vesicles requires extravesicular Na+ and 
is primarily driven by a Na+ gradient created by diluting K+-loaded vesicles into Na+- 
containing buffers. Uptake of proline under these conditions is enhanced up to 2-fold by a 
valinomycin-induced diffusion potential (interior negative). Proline transport is reduced 
in the absence of external CI- or internal K+. Strong (40-90%) inhibition of proline 
uptake occurs upon collapse of the Na+ gradient by ionophores such as gramicidin D or 
activation of the action potential Na+ channel by veratridine or Tityus serrulatus venom. 
Less (15-25%) inhibition is obtained with the proton ionophore carbonyl cyanide m- 
chlorophenylhydrazone, which also prevents the stimulation of proline uptake by the 
valinomycin-induced diffusion potential. Unsaturated free fatty acids inhibit proline 
uptake. The inhibition is greatest for arachidonic acid and was somewhat less for oleic 
acid. The saturated fatty acids palmitic and stearic have little or no inhibitory capacity. 
Endogenous unsaturat ed free fatt y acids may exert similar inhibitory effects on the 
reuptake systems for neiu'oactive |amino acids and thus modulate their action in the 
central nervous system. 
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103. The effects of chlorpromazine and phenobarbital on vasculogenesis in the 
cerebellar cortex. 
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The morphological effects of two chemically different ^i^a^^^drugs (chlorpromazine 
and phenobarbital) on vasculogenesis in rat cerebellum were examined to determine the 
presence of vascular alterations. Therapeutic dosages of both drugs were chronically 
administered to separate groups of maternal rats begiiming on days 10, 13, 15, 18, and 21. 
In chlorpromazine-treated animals the specific length of blood vessels was most severely 
reduced in the Purkinje cell layer. Animals treated with phenobarbital demonstrated an 
initial reduction in specific length in the Purkinje cell layer but returned to control values 
by day 21 postnatal (p.n.). Blood vessels in the molecular and granular layers showed 
little change. The observed changes have been discussed in relation to possible 
mechanisms and their relationship to neurogenesis. 
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104. The effects of chlorpromazine and phenobarbital on cerebellar Purkinje cells. 
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The morphological effects of two chemically different heitfd|ctiye^drugs (chlorpromazine 
and phenobarbital) on developing Purkinje cells in the rat cerebellum were examined to 
determine the presence of cytological alterations. Therapeutic dosages of both drugs were 



chronically administered to separate groups of maternal rats beginning on day 18 
postcoitus. Entire litters were sacrificed on postnatal days 13, 15, 18, and 21. Light 
microscopic quantitation of Purkinje cells demonstrated a statistically significant 
reduction in total numbers below control levels at all ages examined for both drugs. 
Pyknotic Purkinje cells, which appeared more numerous in the drug tested groups, had a 
paucity of synaptic contacts on both the soma and dendritic branches. Both drugs tested 
produced similar results within the parameters examined. These alterations have been 
discussed in relation to possible mechanisms and sites of action. 
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Forty-six women with neurogenic bladder dysfunctions attempted bladder retraining. 
Thirty-one (67%) were successful in reducing residual urine volume to less than 150ml 
an incontinence to nonsignificant amounts. Success was not dependent upon age, 
duration of previous indwelling catheterization, type of neurogenic bladder dysfunction, 
previous incontinence grades, bladder capacity, peak intraurethral pressure, or use of 
nei^^j||e |drug, but was inversely correlated with the number of urinary tract infections 
occurring during bladder retraining (p less than 0.05). 
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106. Effect of nMroa^tivieM on neurosecretion in adult cockroach. 
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The neurosecretory material is found depleted in the medial neurosecretory cells in adult 
cockroaches poisoned with insecticide. It is, however, scanty in the neurosecretory 
pathway but abundant in the corpora cardiaca of these insects. The administration of 
toxicated haemolymph in the normal cockroach results in scanty material in medial 
neurosecretory cells, but the accumulation of the neurosecretory material in corpora 
cardiaca. The toxicated tissue extracts have also caused depletion of neurosecretory 
material from the medial neurosecretory cells as well as from the axonal tract and its 
accumulation in the corpora cardiaca. Thus effect is comparatively more pronounced by 
the extract from the Malpighian tubules and nerve cord than than of brain extract. Thus 
the effect produced by insecticide on the stimulation—secretion coupling mechanism of 
neurosecretion is comparable to the produced by the toxicated haemolymph and tissue 
extract. The possibility of involvement of the adrenergic system in regulating the action 
of n^ffly^t ^ejjnaterial on neurosecretory cells is suggested in the insects. 
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107. Standardization vs. normalization in the power spectral analysis of the EEG 
signal. 
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Data from power analysis of the human EEG were processed statistically, and an area 
within the power spectrum was identified, limited by the abscissa and by an exponential 
curve, the parameters of which could be defined by a moving linear regression after 
logarithmic transform of the spectral data. The EEG signal of normal subjects and 
epilep tics w ith borderline EEG tracings was studied before and after administration of 
!neuroactiye|compounds. The exponential curve was found to be negative in all subjects; 
its parameters were symmetrical and were not modified by the drugs administered, 
though these were active on the spectral profile. The area limited by the curve was used 
as a reference for the standardization of the power values with respect to a constant to the 
signal. The method allowed a better definition of the spectral profile than it is obtained by 
normalization vs. the total power value. 
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108. On the speciflcity of 125-I-alpha-bungarotoxin binding to axonal membranes. 
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1251-alpha-Bungarotoxin (alpha-BGT) was used to characterize the binding sites for 
cholinergic ligands in lobster walking leg nerve membranes. The toxin binding 
component has been visualized histochemically on the external surfaces of intact axons 
and isolated axonal membrane fragments. Binding of alpha-BGT to nerve membrane 
preparations was demonstrated to be saturable and highly reversible (KappD congruent to 
1.7 +/- 0.32 X 10(-7) M; Bmax congruent to 249 +/- 46 pmol/mg protein) at pH 7.8, 10 
mM-Tris buffer. Binding showed a marked sensitivity to ionic strength that was 
attributable to the competitive effects of inorganic cations (particularly Ca2+ and Mg2-i-) 
in the medium. 1251-alpha-BGT binding could be inhibited by cholinergic drugs 
(atropine congruent to d-tubocurarine greater than nicotine greater than carbamylcholine 
congruent to choline) and local anesthetics (procaine greater that tetracaine congruent to 
lidocaine), but was unaffected by other Egi^^^V^compounds tested (e.g., tetrodotoxin, 
4-aminopyridine, quinuclidinyl benzilate, octopamine, bicuculline, haloperidol, ouabain). 
The pharmacological sensitivity of toxin binding resembles that of nicotine binding to 
axonal membranes, but differs significantly from nicotinic cholinergic receptors 
described in neuromuscular junctions, fish electric organs, sympathetic ganglia, and the 
CNS. The possible physiological relevance of the axonal cholinergic binding component 
and its relationship to alpha-BGT binding sites in other tissues are discussed. 
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110. Neurotransmitters and neuromodulators and their mediation by cyclic 
nucleotides. 
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An effort has been made here to devise criteria allowing discrimination between 
neurotransmitters, modulators and mediators. However, after consideration of several 
technical pitfalls in studies of these criteria, and examination of the properties of two 
examples of S^eu ^'^p^ agents (norepinephrine and endorphins) often referred to as 
"modulators., it is still difficult to classify these agents in all cases. Thus, in most central 
targets where NE-fibers are known to terminate, the synaptic actions of NE appear to 
have properties of both a neuromodulator and a neurotransmitter. Although much more 
research needs to be pursued, the opioid peptides may be neuromodulators for some 
neurons (spinal cord neurons) and neurotransmitters for others (myenteric plexus and 
spinal cord neurons). It may be that classification of such peptide agonists will need to be 
done on a cell-by-cell basis, with the endogenous peptides subserving a multi-faceted role 
in central and peripheral neuronal communication. As more and more endogenous 
ligands and transmitter-like substances are extracted fi"om brain, it begins to appear that 
the language of neuronal communication is much richer than originally imagined from 
responses of spinal neurons to the fast-acting classical neurotransmitters. Indeed, it may 
evolve that the "deviant, forms of commimication or transmission are more the rule than 
the exception. In the final analysis, each neurotransmitter may possess its own 
"fingerprint, of holistic actions attesting to the unique individuality of neuron types and 
their neurotransmitters. Such individualities might be expected to accomplish more 
sophisticated integrative operations, and hence behaviors, than could simple rapid "yes. 
or "no. messages. 
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111. Drug interactions with nerve membrane components regulating ionic 
permeability: action of tetrodotoxin, procaine, pentobarbital, and ethanol. 
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The interaction of n^ffi^pJlM l^g^^ts with surface membrane ionizable groups which 
regulate passive ionic permeability in crayfish giant axons was examined. Every 
ionizable membrane group was found to contribute in various degrees to regulating 
membranes ionic permeability. However, some membrane ionizable groups have 
dominant control over specific ions. Thus potassium and sodium passive permeability is 
predominantly activated by deprotonation of imidazole on protein and the secondary 
ionization of phosphatidic acid. Chloride permeability appears activated almost entirely 
by protonation of amino side groups on protein. The conformational state of membrane 
protein which regulates ionic permeability changed when the axon was potassium 
depolarized. The effects of tetrodotoxin, ethanol, and the amphipathic molecules procaine 
and pentobarbital, on the passive ionic conductances were determined. Both procaine and 
pentobarbital could, when charged, alter specific ionic conductances through their effects 
on surface double layer potentials although protein conformational changes were also 
involved. Studies on animals made dependent with ethanol showed an increased passive 
sodium conductance which fiirther increased following ethanol withdrawal. A physical 
mechanism for ethanol dependency is suggested. Although the above four agents show 
differences in how they alter specific ionic conductances of nerve, their common mode of 
action, at concentrations which block the action potential, is to prevent a normal 
conformational change in membrane protein from occurring when nerve is depolarized. 

CHECK TAG(S)- Animal; Human; Support, U.S. Gov't, P.H.S. 
MEDICAL DESCRIPTOR(S)- ^Axons -PH; *Cell Membrane Penneability -DE 
*Ethanol -PD; ^Pentobarbital —PD; ^Procaine — PD; *Tetrodotoxin -PD Crayfish 
Electric Conductivity; Hydrogen-Ion Concentration; Imidazoles; Membrane Lipids — PH 
Membrane Potentials -DE; Membrane Proteins — PH; Potassium —ME; Protein 
Confomiation; Sodium —ME; Substance Withdrawal Syndrome; Substance-Related 
Disorders . 



112. Localization of putative transmitters in the hippocampal formation: with a note 
on the connections to septum and hypothalamus. 

MED 79-05 79085324 NDN- 027-0124-3243-3 

Storm-Mathisen, J. 

JOURNAL NAME- Ciba Found Symp 

NO. 58 

1977 

PP. 49-86 

DOCUMENT TYPE- JOURNAL ARTICLE 

JOURNAL CODE- D7X 

JOURNAL SUBSET- MEDJSM 



ISSN- 0300-5208 

PUBLICATION COUNTRY- NETHERLANDS 

LANGUAGE- English 

Biochemical assays on microdissected samples, denervation studies, subcellular 
fractionation, and light and electron microscopic autoradiography of high affinity uptake 
have been performed to study the cellular localization of transmitter candidates in the rat 
hippocampal formation. High affinity uptake of glutamate and aspartate is localized in 
the terminals of several excitatory systems, such as the entorhino-dentate fibres (perforant 
path), mossy fibres (fi*om granular cells) and pyramidal cell axons. Thus, in stratum 
radiatum and oriens of CAl, 85% of glutamate and asparate uptake and 40% of glutamate 
and aspartate content are lost after lesions of ipsilateral plus commissural fibres fi*om 
CA3/CA4. Hippocampal efferents also take up aspartate and glutamate, since these 
activities are heavily reduced in the lateral septum and mamillary bodies after transection 
of fimbria and the dorsal fornix. The synthesis (by glutamic acid decarboxylase), content 
and high affinity uptake of gamma-aminobutyrate (GABA) are not reduced after lesions 
of these or other projection fibre systems. A localization in intrinsic neurons is confirmed 
by a selective loss of glutamic acid decarboxylase after local injections of kainic acid. 
Peak concentrations of the enzyme occur near the pyramidal and granular cell bodies, 
corresponding to the site of the inhibitory basket cell terminals, and in the outer parts of 
the molecular layers. Some 85% of glutamic acid decarboxylase is situated in 'nerve 
ending particles'. Acetylcholine synthesis (by choline acetyltransferase) disappears after 
lesions of septo-hippocampal fibres. Since 80% of the hippocampal choline 
acetyltransferase is in 'nerve ending particles', the characteristic topographical 
distribution of this enzyme should reflect the distribution of cholinergic septo- 
hippocampal afferents. Serotonin, noradrenaline, dopamine and histamine are 
located/synthesized in afferent fibre systems. Some monoamine-containing afferents to 
the hippocampal formation pass via the septal area, others via the amygdala. The 
hippocamgal_formation also contains nerve elements reacting with antibodies against 
neuroac^^^^^^ such as enkephalin, substance P, somatostatin and 

gastrin/cholecystokinin. 
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Receptor proteins for ^^^^^^drugs are strongly hydrophobic and bound to lipids (i.e. 
proteolipids). They may be isolated either by organic solvents or by detergents. In our 
laboratory conventional chromatography in an organophilic gel has been used for the 
isolation of receptor proteins to cholinergic drugs, adrenergic agents, indolamines and the 
amino acids glutamate and gamma-aminobutyrate. Receptor proteins have been isolated 
from brain, electric tissue, skeletal muscle, smooth muscle, heart and crustacean muscle. 
Recently affinity chromatography has been used in a non-polar system to further purify 
cholinergic and adrenergic receptors. Purifications up to 15,000 fold with high recovery 
were obtained. Drug-receptor interactions have been studied by light scattering, 
polarization of fluorescence, electron microscopy and X-ray diffraction. Several 
cholinergic proteins become organized into para-crystalline arrays upon interaction with 
the specific ligand. The conducting mechanism (ionophore) associated with the receptor 
has been studied in artificial membranes with incorporation of the cholinergic receptor 
from electric tissue and with adrenergic receptor proteins. In both cases the membranes 
became excitable to the specific ligand. A model of the possible molecular organization 
of receptor proteins within the cell membrane is presented. 
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The prescription and administration of drugs (especially of the 
observed in 131 patients in an extended care facility. The average number of||u§S^ 
drugs prescribed (2.1) was distinctly different from the average number administered 
(1.3) because of the large number of pro re nata (pm) prescriptions. More r^|§aj|lA^e 
substances were prescribed for patients with superior mentation and minimal physical 
disability; the difference between low and high groups was 1.7 (mentation) and 2.8 
(physical status). The most conmion neu^l^^jdrugs prescribed were: 1) analgesics, 2) 
major tranquilizers, and 3) hypnotics. (Questionable prescribing practices were 
demonstrated by the fact that 30 patients had prescriptions for 38 "not- 
recommended.drugs; 23 of these prescriptions were for propoxyphene compound. After 
requiring physicians to rewrite drug orders every thirty days, a survey made ten months 
later showed that there was a decline (0.8) in the number of drugs prescribed per patient 
and a slight increase (0.45) in the number of drugs administered. Professional drug 
surveillance is crucial for improving the therapeutic process. At least two modifications 
of current prescribing practices are recommended: 1) a record should always be made of 
the precise condition(s) under which a drug prescribed "pm. is to be administered; and 2) 
a strong effort should be made to reduce the total number of drug prescriptions. The 
results of this survey suggest that certain procedural matters necessitating change are not 
in themselves the most substantive factors in improvement. Present "third party, review 
mechanisms likely will not ameliorate the current situation. It will be necessary to 
implement complex organizational changes in most extended care facilities. 
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Vertebrate neurons in tissue culture are providing us with a new model system for 
studying the complex events which occur during neuronal differentiation, synaptogenesis, 
and neural network formation. It is already apparent that dissociated embryo neurons are 
capable of differentiating both morphologically and physiologically along predetermined 
lines in the absence of external influences. These neurons can form new connections with 
one another but retain some specificity in their selections. Both simple and complex 
neural networks can be seen. At the present time, the development of the invitro model 
system is just being explored. The potential value of a system of this kind at a variety of 
investigative levels should be appreciated. Questions of a fundamental nature in 
neurobiology, such as how synapses form, what rules govern such interaction, how cells 
recognize one another, and the nature of the basic two-, three-, or four-cell circuits that 
comprise the more complex neurons tissue can be approached with this system. Studies 
of the neurons and synapses themselves can lead to a more basic understanding of 
vertebrate nervous system functioning. The development of certain pathophysiological 
processes and the effects of ngiLffi^y|ti^e|drugs on vertebrate neurons may be studied at 
the cellular level. Finally, the basic mechanism of some genetic abnormalities which 
produce abnormal nervous structure and function may be more easily determined in a 
simplified in vitro model than in the intact central nervous system. The value of any 
model is not inherent in the elegance of the model itseld, but only in its ability to suggest 
answers to fundamental questions about the system being modeled. Many fundamental 
questions about brain mechanisms in mental retardation remain unanswered. Perhaps 
some day the model of nerve cells in tissue culture will bring us closer to the answers to 
these questions. 
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A series of experiments were designed to test the assumption that neuroregulatory 
mechanisms associated with pituitary ACTH and melanotropin (MSH) secretions are 
interdependent. Stress elevates both ACTH and MSH activity in mouse pituitaries. There 
are nervous influences on the secretion of both of these hormones. We have undertaken 
to stimulate or block various components of the nervous control of these 2 hormones in 
order to determine whether the 2 are controlled by the same mechanisms or sepzirate 
ones. We have exposed mice to neurotransmitter blocking agents against serotonin, 
norepinephrine and epinephrin—parachlorophenylalanine (PCPA), alpha-methyltyrosine 
(MT), propranolol—both with and without stress. Unilateral adrenalectomy with and 
without hydrocortisone replacement therapy were investigated. We found that none of the 
neuro-acMye ; substances altered stress elevation of ACTH and MSH. Unilaterally 



adrenalectomized stressed animals treated with hydrocortisone showed elevated pituitary 
MSH levels but non increased ACTH release, as measured by size of the remaining 
adrenal. Adrenalectomy of animals without replacement therapy showed both elevated 
pituitary MSH and increased ACTH activity. Since the ACTH and MSH activity behave 
independently in the last described experiments, we conclude that ACTH and MSH are 
independently controlled. 
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Seizure development was examined in amygdaloid (AM), hippocampal (HIPP) and septal 
(SEPT) "KINDLED. CATS BY BEHAVIORAL AND Electrographic methods, hipp 
seizure developed into motor seizure after establishing secondary epileptogenesis in AM 
and globys paliidus. A secondary epileptogenesis in the hippocampus was not necessary 
for AM seizures to develop into generalized conculsions. The SEPT seizure development 
was almost identical to the hippocampal seizure development. This latter finding suggests 
that psychomotor epilepsy may not only ne triggered by the HIPP and AM focus but by 
the s eptum and its related structures. In the second experiment, the effect of various 
^^O^l^agents on the interictal dischage frequency was studied in AM and HIPP 
kindled cats. Clear antagonistic action of L-Dopa against reserpine or alpha-MPT induced 
increase of IID frequency was observed. Viewed in conjunction with our previous assay 
study of catecholamine that showed a marked depletion of both norepinephrine and 
dopamine, in hippocampal kindled cat brain, it can be concluded that catecholamine 



inhibits the establishment and activation of the kindled epileptic neurocircuits. 
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BEG and evoked potential (EP) recordings of a female (aged 70) affected with Jakob- 
Creutzfeldt disease (JCD) are reported. A comparison of neurophysiological tests under 
basal conditions and pharmacological stimulation with methylphenidate, diazepam and 
piracetam was performed. Diazepam and methylphenidate produced a flattening of 
triphasic complexes and changes in background activity; piracetam did not seem to 
influence the abnormal brain bioelectrical environment. The authors conclude that EEG 
and EP abnormalities in JCD can be ascribed to two separate and interacting sources: (1) 
exaggerated massive excitatory input coming from a deep thalamic pace-maker 
throughout the diffuse projecting system, and (2) lack of inhibitory intracortical 
mechanisms. 
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Mental retardation may be associated with a number of environmental factors such as 



undernutrition, lead poisoning or exposure to nej^^^Mfdrugs during a critical period of 
brain development. Possible biochemical mechanisms operating in these various 
conditions and in animal models are reviewed in relation to the vulnerable period 
hypothesis. Small brains are common in the mentally retarded, and this may be related to 
a developmental abnormality particularly at the level of the synapse. 
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The effects of a psychopharmacological agent, sulpiride, and of some neuromediators, 
dopamine, norepinephrine and propranolol, on the uptake of 3H-thymidine by 
lymphocytes stimulated in vitro with phytohaemagglutinin (PHA) were studied. The 
lymphoctes were obtained from two populations of subjects, one with HLA-AL CRAG 
antigens of the HLA-SD series and one without. We found that the presence of the 
CRAG antigens in the lymphocytes led in the presence of the various drugs to behaviour 
different from what was seen when the antigens were not present. When the two groups 
were pooled, PHA lymphocytes activation was inhibited by dopamine, sulpiride, and 
propranolol and was not effected by norepinephrine. 
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In order to evaluate the spontaneous variability of prolactin (PRL) release in response to 
various stimuli applied repeatedly on different occasions, groups of 5 to 12 subjects each 
underwent consecutive identical tests with one of the following stimuli applied at 3-6 
days' intervals: sulpiride (100 mg im), benserazide (50 mg po), insulin hypoglycaemia 
(0.1 U/kg b. w. iv) and arginine infusion (25 g iv in 30 min). When repeated in the same 
subjects, arginine and benserazide yielded superimposable results. In contrast to this, 
insulin hypoglycaemia yielded significantly lower PRL release, while the PRL response 
to the second sulpiride test was significantly higher than to the first one. When an interval 
of 10 days was left between two consecutive sulpiride tests, an identical PRL release was 
observed. These results indicate that arginine and benserazide are reproducible tests for 
PRL secretion and it is possible that the decreasing effect of insulin hypoglycaemia on 
PRL release is due to the stressful effect of the stimulus. Finally, sulpiride probably 
enhances both PRL release and synthesis thus making greater amounts of PRL available 
to a subsequent stimulus. Since some of the above stimuli are usual tools for the study of 
the neuroendocrine control of PRL secretion, our findings suggest that caution appears 



necessary in attributing to any ( neurdactive ) drug an effect which might be merely due 



to a lack of reproducibility of the stimulus employed. 
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In cats and rats, GAB A and glycine depressed pressor vasomotor reactions and responses 
of sympathetic nerves to stimulation of the medial and vestibular nuclei of the bulbar 
reticular formation. These drugs depressed vasomotor responses to direct stimulation of 
the spinal lateral horns. GABA reduced the activated bulbo-spinal influences and 
inhibition of responses of the "spinal, vessels to stimulation of the solitary tract nucleus 
and paramedian reticular nuclei. GABA (100—200 mg/kg) depressed vasomotor 
responses to mechanoreceptor stimulation and increased the responses to chemoreceptor 
stimulation while glycine did not change them. GABA and glycine exerted no adrenolytic 
or myotropic effects. GABA did not affect identically the transmission in different 
sympathetic ganglions. Glycine did not alter the ganglionic transmission. The site and 
mode of the ^^^^ctiy^aminoacids effect on the central mechanisms for vasomotor 
regulation are discussed. 
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Anticholinesterasic and depolarizing (analogues of acetylcholine) agents administered to 
quail embryos after 3 days of incubation give rise to vertebral fusions in addition to neck 
deformities. Antagonists of acetylcholine (gallamine and hexamethonium) produce only 
vertebral joint fusions. The incidence of all thes e compounds in the vertebral defects by 



the 



way 



of there jaeuroa fctiye | j properties is proposed. 
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Subtle alterations in neurological function are often difficult to identify and even harder 
to quantitate. The identification of a neurotoxic state existing before overt behavioral 
changes occur has eluded quantification. It was hypothesized that a challenging signal- 
detection procedure would be used to assess neurological function of dialysis patients and 
other subjects, the degree of uremic toxicity occuring during an interdialj^ic interval, and 



the effects of g^c^^^^drugs. A vigilance task demanding the detection of an 
irregularly flashing light from a matrix of regularly flashing lights was administered to 3 



groups of 15 men: patients undergoing maintenance hemodialysis, patients with chronic 
illness and no kidney disease, and healthy subjects. The procedure was found to yield a 
reliable measure; average test-retest correlation was 0.93, which differentiated not only 
within the hemodialysis cycle (p less th a n 0. 001), between groups (p less than 0.001), but 
was also related to the recency of neufoact ive^drugs ingested (p less than 0.01). 

CHECK TAG(S)- Comparative Study; Human; Male; Support, U.S. Gov't, Non-P.H.S.; 
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Reuptake of gamma-aminobutyric acid (GABA) by a high affinity transport system in 
nerve endings in the central nervous system is thought to terminate the action of this 
postulated neurotransmitter. This hypothesis has been challenged since the demonstration 
of exchange between synaptosomal and exogenous GABA (G. Levi and M. Raiteri, 
Nature 250: 735, 1974). In our studies, rat cortical synaptosomes were incubated (25 
degrees C) in various media containing 10 muM 14C-GABA. After the synaptosomes 
were removed by centrifiigation, 14C and total GABA (fluorometric assay) in the 
resulting supernatant were measured. Uptake of labeled GABA, detected by a decrease in 
medium radioactivity, is Na+- and K+-dependent. Net GABA uptake, however, does not 
parallel 14C-GABA translocation. Exchange accounts for 20 to 70% of radiolabeled 
GABA accumulation depending upon the experimental conditions. On the other hand, 
GABA-deficient synaptosomes (prepared by treatment with 56 mM KCl and 1 mM 
CaC12) show equivalent net and radiolabeled GABA uptake in Ringer's solution 



containing 1 to 4 mM KCl and 60 to 150 mM NaCl (average 4.6 nmol of GAB A 
accumulated per mg of synaptosomal protein). Net and 14C-GABA uptake by GABA- 
deficient synaptosomes are identical at various pH values (6.0-8.5), synaptosomal protein 
concentrations (0.4-3.5 mg/ml) and temperatures (5-37 degrees C). Although GABA 
homoexchange may contribute significantly to radiolabel accumulation by synaptosomes 
containing higher GABA levels (9.5-9.9 nmol/mg), homoexchange is limited in GABA- 
depleted synaptosomes. Our results are consistent with the proposal that presynaptic 
GABA capture by a high affinity system in vivo may terminate the action of this 
neuroaetiye;||t/?fe • -m i-:'sW'-ft %' m ammo acid. 
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The flat serum growth hormone (GH) patterns of untreated parkinsonian patients develop 
diurnal rises during treatment with levodopa. This chronic exposure to excesses of GH 
might lead to the eventual emergence of the "on-off phenomenon, which would indicate 
a need for animal experiments. Pretreatment of mice with GH increased (1) cerebral dopa 
and dopamine concentrations in levodopa-treated mice, (2) cerebral accumulation of 
injected tritiated apomorphine and tritiated thymidine, and (3) behavioral responses to 
levodopa, L-m-tyrosine, apomorphine hydrochloride, and oxotremorine. 
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optical specificity in its neurotoxic action. 
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A practical procedure is described for the bulk synthesis of the neurotoxin N beta-oxalyl- 
L-alpha, beta-diaminopropionic acid (OA2pr3), a potential dicarboxylic amino acid 
antagonist of Lathyrus sativus seeds. L-Aspartic acid was reacted with sodium azide in 
30% fuming sulfuric acid and L-alpha, beta-diaminopropionic acid hydrochloride 
(A2pr3-HCl) was isolated in yields greater than 75%. Potassium methyl oxalate was 
found to react selectively with the beta-amino group of S2pr3 resulting in near 
quantitative yields of OA2pr3. D-OA2pr3 has been made for the first time by this 
procedure. Unlike L-OA2pr3 the naturally occurring neurotoxin, D-OA2pr3, is not 
neuroactiven even in high doses. The microsynthesis of L-Y2,3-3H"A2pr3 from L-Y2,3- 
3H"aspartic acid is also described, and the same procedure could also be used to prepare 
the neurotoxin with other labels. The availability of the neurotoxin in bulk and in labeled 
form should further experimental approaches to the understanding of its mechanism of 
action. 
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140. Role of thiamine metabolism in the central nervous system. II. Effects of 
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The effects of various agents on the activity of brain thiamine triphosphatase (TTPase) in 



vivo and in vitro were studied. Thiamine deficiency caused a significant increase in 
soluble TTPase activity and a decrease in membrane-associated TTPase activity. Insulin 
and a fasting state did not affect these enzyme activities. DL-Methamphetamine 
(lOmg/kg i.p.) increased the activity of the soluble TTPase, whereas reserpine (2.5 mg/kg 
i.p.) caused no change in the enzyme activities. A single injection of chlopromazine (25 
mg/kg s.c.) had no effect on the microsomal or soluble TTPase activities, but repeated 
injections reduced the activity of the microsomal enzyme. The effects of various 
^^^^^^Jagents on microsomal TTPase activity were examined in vitro. Among the 
drugs tested, only chlorpromazine caused marked inhibition of the enzyme activity. 
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EXEMPLARY CLAIMS- Claim- 1. A method of enhancing the relief from painfiil, 
stressful, or painful and stressful stimuli providedby transcranial electrostimulation 
comprising the concomitant administration of a ^^^^^ ^^chemical promoter and 
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The invention involves the formation of a prodrug from a fatty acid carrier and a 

SiffiMM^^drug. The prodrug is stable in the environment of both the stomach and the 
bloodstream and may be delivered by ingestion. The prodrug passes readily through the 
blood brain barrier. Once in the central nervous system, the prodrug is hydrolyzed into 
the fatty acid carrier and the drug to release the drug. ; In a preferred embodiment, the 
carrier is 4,7,10,13,16,19 docosahexa-enoic acid and the drug is dopamine. Both are 
normal components of the central nervous system. The covalent bond between the drug 
and the carrier preferably is an amide bond, which bond may survive the conditions in the 
stomach. Thus, the prodrug may be ingested and will not be hydrolyzed completely into 
the carrier molecule and drug molecule in the stomach. 
EXEMPLARY CLAIMS- Claim- 1. A method for suppressing appetite in a patient 
comprising, introducing into the patient a prodrug comprising a fatty acid coupled to 
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bloodstream and may be delivered by ingestion. The prodrug passes readily through the 
blood brain barrier. Once in the central nervous system, the prodrug is hydrolyzed into 
the fatty acid carrier and the drug to release the drug. ; In a preferred embodiment, the 
carrier is 4, 7, 10, 13, 16, 19 docosahexa-enoic acid and the drug is dopamine. Both are 
normal components of the central nervous system. The covalent bond between the drug 
and the carrier preferably is an amide bond, which bond may survive the conditions in the 
stomach. Thus, the prodrug may be digested and will not be hydrolyzed completely into 
the carrier molecule and drug molecule in the stomach. 
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